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ATTRACT 

An applicator boom apparatus comprises an applicator boom extending laterally from a 
vehicle, and pivotally attached to the vehicle such that the boom can pivot up and down with 
respect to the vehicle. A gauge member is adapted to ride along a surface of the ground and 
support an outer portion of the boom such that the boom moves up and down with the gauge 
member as the gauge member rides along the ground. A bias element is attached to the 
vehicle and exerts an upward force on the boom such that a downward force exerted on the 
gauge member by the boom is reduced. The bias element can be conveniently provided by a 
hydraulic cylinder supplied from an active hydraulic source such that the cylinder and 
attached boom can float with changes in the terrain. A kit is provided to improve 
performance of prior art applicators. 
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In conventional applicators traveling typically at speeds of 5 - 8 miles par hour (mph) f the 
booms are generally supported by one or more gauge wheels such that the boom moves up 
and down on the gauge wheels to follow the ground. The gauge wheels prevent the boom 
from contacting the ground, and maintain the proper boom height to maintain even 
application as the terrain varies. The operation of such a conventional boom with gauge 
wheels to allow the boom to follow the ground is disclosed in United States P stent Number 
4,650,1 24 to Connaughty et al. In some applicators, a skid shoe or (he like is used instead of 
a wheel to act as the gauge member. 

High speed applicators have recently beoome very popular, as they reduce the application 
time considerably. These arc designed to operate at relatively high speeds of X 5 to 20 mph. 
Such high speed applicators use a "suspended boom" arrangement wherein tho boom extends 
to the side supported only at the inner end, with no gauge members. Gauge members have 
not been commonly used on high speed applicators. The booms can be quite heavy and so 
considerable weight must be carried by the gauge members. This weight on the gauge 
members creates a significant rearward force, especially m soft soil. As applicator speed 
increases, the rearward force exerted by resistance of the gauge members traveling over the 
ground increases as well. The boom must be strong enough to overcome this resistance, 
requiring increased weight, and compounding the problem. 



CA 02408407 2002-10-16 



-Page 4- 



With a suspended boom, there is no resistance from gauge members. The disadvantage is 
that the height of the boom is not controlled except at its inside aid where it is attached to the 
applicator frame. The outer end of the boom can contact the ground in uneven terrain, and as 
5 well the proper boom height is sot maintained nearly as well as when gauge members are 
used. 

To address this problem, it is common to provide individually controllable hydraulic 
c ylinder s, commonly referred to as "shoulder cylinders", attached between the frame and 
10 each boom such that each boom can be pivoted upward about its inner end, where it is 
pivotally attached to the frame. In this way the operator can control the height of the outer 
end of each boom independently, and maintain an appropriate boom height while going 
through ditches and similar terrain variations. 

15 Considerable prior art has been addressed to alleviating the problems associated with 
suspended booms. For example, United States Patent Numbers 4,427,154 to MeraL 
4,598,830 to Fletcher, 4,643,358 to Jackson, 5,348,226 to Heinigeretal., and 6234,407to 
Knight et al. disclose variations directed to improved performance of suspended boom 
applicators. 



20 
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High speed applicators are commonly used in high standing crops at distances of four or 
more feet above the ground At these higher boom heights, the problem of the outer end of 
thd boom hitting the ground is much reduced, and the proper boom height is much more 
variable. Thus such high speed applicators with suspended booms are well suited for 
operations in more mature crops at increased boom heights, but are less effective and 
problematic at lower boom heights. 



It is an object of the present invention to provide a suspended boom for liquid and dry 
applicators that overcomes problems in the prior art. It is a farther object of the present 
invention to provide such a suspended 

boom can follow the ground, and wherein the weight carried by the gauge member is reduced 
by providing an upward biasing force on the boom, thereby reducing rearward forces on the 
gauge member. 

It is a further object of the present invention to provide a kit to convert existing suspended 
applicator booms to the ground following booms of the present invention. 

The pr esen t invention provides, in one aspect, an applicator boom apparatus comprising an 
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applicator boom extending laterally from a vehicle, and pivotaHy attached to the vehicle such 
that the boom con pivot up and down with respwt to the vehicle. A gauge member adopted 
to ride along a surface of the ground supports an outer portion of the boom such that the 
boom moves up and down with the gauge member as the gauge member rides along the 
ground, and a bias clement is attached to the vehicle and exerts an upward force on the boom 
such that a downward force exerted on the gauge member by the boom is reduced. 

In a second aspect die invention provides an applicator apparatus comprising a vehicle 
adapted for movement along die ground. An applicator boom extends laterally from the 
vehicle, and is pivotally attached to the vehicle such that the boom can pivot up and down 
with respect to the vehicle. A gauge member adapted to ride along a surface of the ground 
supports an outer portion of the boom such that the boom moves up and down with the gauge 
member as the gauge member rides along the ground. An extendable hydraulic cylinder is 
operatively connected between die vehicle and the boom and exerts an upward force on die 
b oora such that a downward force exerted on the gauge member by the boom is reduced An 
active hydraulic source is operatively connected to the hydraulic cylinder to supply hydraulic 
fluid at an active operating pressure to the hydraulic cylinder such that die hydraulic cylinder 
extends and retracts in response to fbrce$ exerted th ereon that are greater or less th an a force 
exerted by the active operating pressure, and such that the hydraulic cylinder extends and 
retracts as required to allow the boom to move up and down with the gauge member as the 
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gauge member rides along the ground. 

In a third aspect the invention provides, in an applicator apparatus comprising a vehicle 
adapted for movement along the ground, a conventional hydraulic source supplied by a pump 
from a hydraulic fluid reservoir, an applicator boom extending laterally from the vehicle, and 
pivotally attached to the vehicle such that the boom can pivot up and down with respect to 
the vehicle, an extendable hydraulic shoulder cylinder operativdy connected between the 
vehicle and the boom and connected to the conventional hydraulic source such that the 
shoulder cylinder extends to lower the boom when a valve control directs hydraulic fluid 
through a lowering conduit into a lowering port of the shoulder cylinder, and retracts to raise 
the boom when the valve control directs hydraulic fluid through a raising conduit into a 
raising port of the shoulder cylinder, a gauge member kit for attachment to the applicator 
apparatus. The kit comprises a gauge member adapted to ride along a surftcc of the ground 
and adapted for attachment to an outer portion of the boom to support the boom such that the 
boons can move up and down with the gauge member as the gauge member rides along the 
ground. An active hydraulic circuit is adapted for operative connection to the raising conduit 
wherein an active operating pressure of the hydraulic fluid in the raising conduit can be 
controlled, and wherein hydraulic fluid can pass from the pump through the active hydraulic 
circuit to the raising conduit, and from the raising conduit through the active hydraulic circuit 
to the hydraulic fluid reservoir. Hie shoulder cylinder extends and retracts in response to 
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forces exerted thereon that are greater or less than a force exerted by the active operating 
pressure. The active operating pressure is controlled to allow the hydraulic cylinder to 
extend and retract as requited to allow the boom to move up and down with the gauge 
member as the gauge member rides along the ground. 

In the applicator boom of the invention, the gauge members essentially "fed " the ground, but 
cause very little drag. The boom provides improved height control in high speed operations 
over the boom height controls of the prior art The kh allows installation of an embodiment 
of die invention on existing prior art applicators to economically improve their performance 
at lower boom heights. Tie kit can be configured for installation with dosed center or open 
center hydraulic systems. 

PBSCMHTCQN <3tf TM PRAWlNGSi 

While the invention is claimed in die concluding portions hereof, preferred embodiments are 
provided in the accompanying detailed description which may be best understood in 
conjunction with the accompanying diagrams where like parts in each of the several diagrams 
are labeled with like numbers, and where: 

Fig. 1 is a rear view of an applicator apparatus of the invention; 
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Fig. 2 is a schematic view of the connection of an active hydraulic source to the raising line 
of the shoulder cylinder; 

Fig. 3 is a schematic of an active hydraulic circuit of the invention connected to an applicator 
with an open center hydraulic system, where the boom frame is conventional; 

Fig. 4 is a schematic of an active hydraulic circuit of die invention connected to an applicator 
with a dosed center hydraulic system where the boom frame is floating; 

Fig. 5 is a rear view of the left side of an embodiment of die invention comprising a 
segmented boom. 

DETAILED DESCRIPTION OF THE ILLUSTRATED EMF ^pi^ f flTfM 

Figs. 1-3 illustrate an agricultural applicator apparatus i of the invention comprising a 
vehicle 3 adapted fbr movement along the ground Typically the vehicle 3 would be a self- 
propelled or tow behind trailer type sprayer or dry applicator. The vehicle 3 typically carries 
a tank 5 for carrying liquid or granular agricultural materials to be applied, and a pump, 
blower, or the like to distribute the agricultural materials across die width of the apparatus 1 . 
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Sirailar applicators are used in industrial and commercial application* for ground 
maintenance and treatment 



Left and right applicator booms 7L» 7R extend laterally fiomtho vehicles, and are pivotally 
5 attached to the vehicle 3 at pivot points 9 on the boom frame 8 such that the booms 7 can 
pivot up and down with respect to the vehicle 3, as indicated by arrows N. A gauge member, 
illustrated as gauge wheel 10, supports an outer portion of each boom 7 such that the booms 
move up and down with the gauge wheels 10 as the gauge wheels roll along the ground. Hie 
illustrated embodiments show a gauge wheel, but in some conditions it could be desirable to 
10 substitute a skid shoe or the like adapted to ride along a surface of the ground to act as the 
gauge member. 

An extendable hydraulic shoulder cylinder 13 is pivotally connected at each end thereof 
between the vehicle 3 and the booxn supports 15 

15 

An active hydraulic source 20 is opcrativcly connected to each shoulder cylinder 1 3 by a 
raising conduit 21, and a lowering conduit 22. The active hydraulic source 20 supplies 
hydraulic fluid at an active operating pressure to the shoulder cylinder 13 such that the 
shoulder cylinder 13 extends and retracts in response to forces exerted thereon that are 
20 greater or less than a force exerted by the active operating pressure. 
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As illustrated in Fig. 2, with an active operating pressure OP in the raising conduit 21, an 
upward force F is exerted on (he boom support 15 and boom 7, with the result that the 
downward foiw exerted m the gwgewheel 10 by the boom 7 i$ reduced. The force F is not 

s sufficient to overcome the total weight of the boom 7, but instead reduces the weight on the 
gauge wheel 10 so that the rearward force on the boom 7 caused by the drag of the wheel 10 
is reduced. The active hydraulic source 20 allows hydraulic fluid to pass back and forth 
through the conduits 21, 22, as indicated by arrows FL, such that the shoulder cylinder 13 
extends and retracts as required to allow the boom 7 to move up and down with the gauge 

10 wheel 10, floating as the gauge whed 10 rolls along the ground. 

The active operating pressure AF is adjustable, so that the upward force F on the boom 7 can 
be varied to suit boom design and application conditions, 

15 A control 25 is provided so that the shoulder cylinder 13 can further be selectively connected 
to a conventional hydraulic source 30 instead of the active hydraulic source 20. When 
connected to the conventional hydraulic source 30, the shoulder cylinder 13 extends and 
retracts in response to a valve control, and the boom 7 pivots up and down as the shoulder 
cylinder 13 extends and retracts. The shoulder cylinder 13 thus provides position control of 

20 the boom 7 when in conventional mode. 
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The operator is thus able to switch the hydraulic system back and forth between the ground 
following mode provided by the active hydraulic source 20, and the position control mode 
provided by the conventional hydraulic source 30. The applicator apparatus 1 can then be 
used in ground following mode on short crops or bare fields with improved control of the 
boom height and reduced risk of the booms hitting the ground The gauge wheels 10 can be 
vertically adjustable to provide a necessary range of boom heights for a variety of nozzles, 
crop heights, and so forth. For use in taU crops, conventional position control mode is used, 
and the booms 7L.7R are raised to the required hd^t and the attadicd gauge wheels 10 can 
be raised off the ground. Since they cany very little weight, the gauge wheels 10 can bo 
made quite light, such thai they could be left in place during conventional operation. A 
mechanism could be provided to pivot the gauge wheels 10 up so they do not drag on the 
crop. Alternatively the gauge wheels 10 could simply be removed for conventional 
operations. 

A center boom 7C is attached to the boom frame 8 and cxteadslateranysubstanti^yaCTossa 
width of the vehicle 3 to cover the gap between the left and ri^it booms 7L, 7R. The boom 
frame 8 is raised and lowered by hydraulic lift cylinders 35 to adjust the height of the center 
boom 7C and the inner ends of the booms 7L, 7R. The gauge wheels 10 are adjusted 
vertically so that the booms 7U 7R. 7C are aligned at the proper height 
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Aithough the frame is generally well supported at a suitable height by the wheels of die 
vehicle 3, a further gauge wheel 10 can be added to the center boom 7C, and the hydraulic 
lift cylinders 3 5 could be connected to an active hydrant! c source to operate the cento* boom 
7C in ground following mode 03 well. This center boom ground following capability would 
maintain the proper height of the center boom 7C, as well as the inner ends of the left and 
ri ght booms 71* 7R attached to the boom frame 8, when the wheels of the vehicle 3 sink into 
mud, for example. Also on some applicators, the suspension is not compensated so that the 
boom frame height changes somewhat when the tank goes from full to empty. Addition of 
float capabilities to the center boom provides a more stable boom height The weight on the 
center gauge wheel 1 0 is small, such that same should not ordinarily sink into soft soil or 
mud to the same extent as the vehicle wheels which cany considerable weight. 

A typical agricultural applicator apparatus comprises, as illustrated in Fig. 3, a conventional 
hydraulic source 20 supplied by a pump 5 0 from a hydraulic fluid reservoir 52, and a pair of 
extendable hydraulic shoulder cylinders 53L, 53R operati vely connected to the conventional 
hydraulic source 20 by raising conduits 21 and lowering conduits 22. Flow to the shoulder 
cylinders is controlled by a conventional valve control 55 comprising conventional switches 
57 that are connected by electrical leads 58 to hydraulic block 59. The raising conduits 21 
and lowering conduits 22 are connected to ports to the hydraulic block 59. Hie conventional 



1 
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control 55 also includes a switch 57 to control one or more center cylinders 54, also supplied 
from the conventional hydraulic source 20 as illustrated* to raise and lower the boom frame 
of die conventional applicator. 

5 When the conventional switch 57L for the left shoulder cylinder 53L is moved to the up 
position, the raising conduit 21 ofthe left shoulder cylinder 53L is pressurized at the pump 
pressure and hydraulic fluid passes through fee raising conduit 21 to the raising port on the 
left shoulder cylinder 53L causing it to retract and raise the left boom. When the 
conventional switch STL is moved to the neutral position* the left shoulder cylinder 53 L stops 
10 moving and the left boom remains in its position until the left shoulder cylinder 53L is again 
activated. Moving the conventional switch 57L to the down position causes the shoulder 
cylinder 53L to extend and move the boom down. The system for the right shoulder cylinder 
53R operates in the same way. The conventional hydraulic source 20 thus provides 
positional control of die shoulder cylinders and thus the booms. 

15 

The present invention can be provided by a gauge member kit for attachment to an 
agricultural applicator apparatus including such a conventional hydraulic source 20. The kit 
comprises a gauge member such as the gauge wheel 10 as seen in Fig. 1, attached to each 
boom 7L> 7R by clamps or the like such that they can be removed for conventional operation 
20 if desired. 
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Thc kit further comprises an active hydraulic circuit 1 00, shown generally on the right side of 
Fig. 3. The active hydraulic circuit 100 is adapted for operative connection to the raising 
conduit 21 of each shoulder cylinder 53L, 53R such that an active operating pressure of the 
hydraulic fluid in the raining conduit 21 can be controlled, and such that hydraulic fluid can 
pass from the pump 50 through the acti ve hydraulic circuit 1 00 to the raising conduit 2 1 , and 
from the raising conduit 21 back through the active hydraulic circuit 100 to the hydraulic 
fluid reservoir 52, whereby the shoulder cylinder 53L or 53R extends and retracts in response 
to forces exerted thereon that are greater or less than a force exerted by the active operating 
pressure. Hie active operating pressure is controlled at a pressure that allows the shoulder 
cylinder to extend and retract as required to allow the boom to move up and down with the 
gauge wheel as the gauge wheel rolls along the ground. In the embodiment illustrated in 
Fig. 3 , the center cylinder 54 is not connected to die active hydraulic circuit 1 00, and operates 
only conventionally. 

The active hydraulic circuit comprises a pressure line 102 teed into the output Hue 60 from 
the pump 50 to direct hydraulic fluid to the input port A of a pressure reducing relieving 
valve 104. The pressure reducing relieving valve 104 provides a reduced active pressure at 
active port B that is connected by active line 1 06 to left and right active lines 1 06L» 1 06R. 
The reduced pressure can be varied by adjusting a pressure control 10ft on the pressure 
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reducing relieving valve 104. Excess hydraulic fluid is exhaustedftom the pressure reducing 
relieving valve 104 through exhaust port C to the hydraulic reservoir 52. 

The active lines 106L, 106R are teed into the raising conduits 21 of the respective left and 
right shoulder q^ioders S3l> 53R such that hydraulic fluid at the active pressure is present in 
the raising conduits 21. Each active line 106L, 106R includes an active valve 110 that can he 
opened or closed by active switches 1 1 2 lo catcd on active control 115, which corresponds 
essentially to flic control 25 in Fig. 2. 

Thus, in conventional mode the active switches 112 are in the off or valve dosed position, 
and the conventional switches 57 can he used to control the boom height conventionally. In 
the active ground following mode, the active switches 112 are in the on or open valve 
position, and the conventional switches 57 aro in the neutral position, and the up ports LU, 
RU on die hydraulic block 59 that conventionally supply the raising conduits 21 are closed. 
Hydraulic fhrid at the active pressure can pass into and out of the raising ports 51 on the 
shoulder cylinders 53L, 53R. 

The pressure reducing relieving valve 104 maintains the active pressure at a selected setting 
such that an upward force P is exerted on the boom and the weight of the boom earned by the 
gauge wheel is reduced. The pressure control 1 08 is adjusted so thai the weight of the boom 
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is greater than the upward force F, and the boom sides on the gauge wheel, following the 
contours Of the ground When the gauge wheel on one or the other boom moves down the 
corresponding shoulder cylinder extends, pushing hydraulic fluldback through the active Hnd 
106 through the active port B on the pressure reducing relieving valve 104 and out the 
5 eschaust port C, When the gauge wheel moves up, die shoulder cylinder retracts and 
hydraulic fluid flows from the active port B through the active line 1 06 into die raising port 
51. Thus the force is maintained substantially constant at value Fas the shoulder cylinder 
extends and retracts. The shoulder cylinder acts as a bias element exerting a constant upward 
force F on the boom Oat corresponds to the selected active pressure. 

10 

In some situations, the operator may need to quickly raise a boom to clear an obstacle or the 
like. In the illustrated erabodimeat, the conventional switches 57 are connected to the active 
control 115 such that when the conventional switch 57L is moved to the up position, the 
corresponding active valve 110 is closed, reverting the system for the left boom to 
is conventional operation. Hie right boom remains unaffected in ground following mode. 

The connection between the conventional switches 57 and the active control US can be 
configured to override die active control and revert to conventional operation in a variety of 
ways. Once the system has reverted to conventional operation, the configuration typically 
20 would be such that conventional operation for the selected boom is iw*«itAttM*l until the 
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operator again selects active ground following mode. Typically the conventional switches 
are of the type that return to neutral when released By moving the conventional switch 57 to 
the up position, the operator overrides the active control and reverts to conventional 
operation. The operator can then mow the selected boom up and down conveyor by holding 
the conventional switch 57 m the up or down position. 

The hardware can be configured so that the operator can "tap" the conventional switch to the 
down position to revert to active ground following mode. Alternatively, the operator could 
move the active switch for that boom to the off position and back to the on position again to 
change to the ground following mode. Other configurations could be used as wdl. A master 
switch to enable the active control will typically be provided as well. 

The hydraulic system illustrated in Fig. 3 is an "open center" system wherein hydraulic fluid 
is pumped steadily by the pump SO to the hydraulic block 59. When die conventional 
switches 57 arc in neutral, the hydraulic fluid is bypassed through the hydraulic block 59 to 
return line 62 and thus to die hydraulic reservoir 52. The pressure on the output line 60 is 
thus very small, since the hydraulic fluid is merely circulating. In order to obtain sufficient 
pressure to op crate the active hydraulic circuit, it is necessary to provide a return valve 64 in 
the return line 62 so that die return line 62 can be closed, and pressure will rise in the output 
line 60. 
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Hydraolic fluid is only drawn from the pump when the boom moves up retracting the 
corresponding shoulder cylinder 53 . When the boom moves up» there is drop in the pressure 
in active line 106. A pressure sensor 1 17 is teed into the active line 106 such that when the 
active pressure drops, the valve 64 closes and pressure line 1 02 is pressurized and supplies 
die required hydraulic fluid at the required pressure to the pressure reducing relieving valve 
104. 

Fig, 4 illustrates an embodiment for use on a closed center hydraulic system. In such 
systems, the pump SO does not constantly circulate hydraulic fluid, but instead maintains 
pressure on the output line 60 at all times, with flow only as called fcr. Thus no pressure 
sensor or return valve is required. 

Fig. 4 shows a schematic hydraulic system of an embodiment wherein die center cylinder 54 
that controls the height of the boom frame is also subjected to an upward force, and is 
supported on gauge wheels as in Fig. 1. A second pressure reducing relieving Yalve 104 is 
added in parallel with the existing pressure reducing relieving valve 1 04 of Fig. 3. Hydraulic 
fluid at an active pressure is thus supplied to the center active line 106C and through it to the 
raising conduit 21 of the center cylinder or cylinders 54. An active switch 1 12C to control 
the active valve in the cento active line is added to the active control 115. The center 
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cyiinder 54 and attached boom frame thus float in the same manner as the right and left 
booms. A separate pressure reducing relieving valve 104 is supplied to operate the center 
cylinder 54 so that a difibrcal active pressure can be selected for the outboard booms and for 
the boom frame. The same active pressure is satisfactory to op^^ 
sine© the weight of each boom is substantially the same. The weight of the boom frame can 
very substantially from one applicator to another, and the separate pressure reducing 
relieving valve 104 allows for independent adjustment of the active pressure. 

Fig. S shows an embodiment for operating a wider boom that is segmented into an inner 
boom section 207 A, pi votally attached at its inner end to the boom frame 208, and an outer 
boom section 207B pivotally attached at its inner end to the outer end of the inner boom 
section 207 A. An inner gouge wheel 21 OA supports an outer portion of die inner boom 
section 207 A, and an outer gauge wheel 210B supports an outer portion of the outer boom 
section 207B. Inner shoulder cylinders 21 3 A and outer shoulder cylinders 213B provide an 
upward foroe on respective inner and outer boom sections 207A, 207B. The weight carried 
by the inner and outer gauge wheels 21 OA, 21 0B is thus reduced) and the apparatus works in 
the same manner as described above. Again a separate pressure reducing relieving valve 1 04 
is provided for the left and right outer boom sections to allow for independent selection of 
the upward force on the outer boom sections, it will be noted that increasing the upward 
force exerted by the outer shoulder cylinders 213B on the outer boom sections 207B will 
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increase the weight of the inner boom sections 207 A earned by the inner gauge wheels 2 10A, 
requiring increasing the upward force exerted by the inner shoulder cylinders 213/L 
Independent adjustment allows a suitable combination of active pr ess ur e s to be attained 



5 The inner and outer boom sections 207 A, 207B of Fig. 5 could be locked into alignment for 
conventional operation as a suspended boom. 

The foregoing is considered as illustrative only of the principles of the invention. Further, 
since numerous changes and modifications will readily occur to those skilled in fee art, it is 
10 not desired to limit the invention to the exact construction and operation shown and 
described, and accordingly, all such suitable changes or modifications in structure or 
operation which may be resorted to are intended to fall within the soope of the claimed 
invention. 
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We claim: 



1. An applicator boom apparatus comprising: 

an applicator boom extending laterally from a vehicle, and pivotally attached to the 
vehicle such that the boom can pivot up and down with respect to the vehicle; 

a gauge member adapted to ride along a surface of the ground supporting on outer 
portion of the boom such that the boom moves up and down with the gauge member 
as the gauge member rides along the ground; 

a bias element attached to the vehicle and exerting an upward force on the boom such 
that a downward force exerted on the gauge member by the boom is reduced. 

2. The apparatus of Claim 1 further comprising a look operative to lock the boom such 
that the boom is prevented from pivoting up and down with respect to the vehicle. 
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3 . The apparatus of Claim 2 wherein the gauge member is removable. 

4. The apparatus of Claim 1 wherein the upward force exerted on the boom by the bias 
element is adjustable. 

5 . Hie apparatus of any one of Claims 1 * 4 wherein the bias element comprises: 

an extendable hydraulic cylinder operatively connected between the vehicle end the 
boom; 

an active hydraulic source operatively connected to the hydraulic cylinder to supply 
hydraulic fluid at an active operating pressure to the hydraulic cylinder such that the 
hydraulic cyimder extends and retracts in response to forces exerted thereon that are 
greater or less than a force exerted by die active operating pressure; 

wherein the hydraulic cylinder exerts an upward force on the boom that is 
pro p o rt ional to the active operating pressure, and wherein the hydraulic cylinder 
extends and retracts as required to allow the boom to move up and down with the 
gauge member as the gauge member rides along the ground. 
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6. The apparatus of Claim 5 wherein the active operating pressure is adjustable. 

7. The apparatus of any one of Claims 5 and 6 wherein the hydraulic cylinder can 
further be selectively connected to a conventional hydraulic source instead of the 
active hydraulic source, such that when connected to the conventional hydraulic 
source the hydraulic cylinder extends and retracts in response to a valve control, and 
the boom pivots up and down as the hydraulic cylinder extends and retracts. 

8. An applicator apparatus comprising! 

a vehicle adapted for movement along the ground; 

an applicator boom extending laterally from the vehicle, and pivotalry attached to die 
vehicle such that the boom can pivot up and down with respect to the vchicl e; 

a gauge memo er adapted to ride along a surface of the ground supporting an outer 
portion of die boom such that die boom moves up and down with the gauge member 
as the gauge member rides along the ground; 

an extendable hydraulic cylinder operahvely connected between the vehicle and the 
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boom and exerting an upward force cm the boom such that a downward farce exerted 
on the gauge member by the boom is reduced; 

an active hydraulic source operative^ connected to the hydraulic cylinder to supply 
hydraulic fluid at an active operating pressure to the hydraulic cylinder such that the 
hydraulic cylinder extends and retracts in response to forces exerted thereon that are 
greater or less tiian a force exerted by the active operating pressure, and such that the 
hydraulic cylinder extends and retract? as required to allow the boom to move up and 
down with the gauge member as the gauge member rides along the ground. 

9. The apparatus of Claim 8 wherein the active operating pressure is adjustable. 

10. The apparatus of any one of Claims 8 and 9 wherein the hydraulic cylinder can 
further be selectively connected to a conventional hydraulic source instead of die 
active hydraulic source, such that when connected to die conventional hydraulic 
source th e hydraulic cylinder extends and retracts in response to a valve control, and 
the boom pivots up and down as the hydraulic cylinder extends and retracts. 



11. The apparatus of Claim 10 wherein the apparatus comprises: 
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a boom frame attached to the vehicle, and wherein the boom is pivotally attached to 
the boom frame; 

a center boom attached to the boom frame and extending laterally substantially across 
a width of the vehicle; 

a center gauge member adapted to ride along a surface of the ground su pp or t in g the 
boom frame such that the boom frame moves up and down with the center gauge 
member as the center gauge member rides along the ground: 

an extendable center hydraulic cylinder opcratively connected between the vehicle 
and the boom frame and exerting an upward force on the boom frame such that a 
downward force exerted on the center gauge member by the boom frame is reduced; 

wherein the center hydraulic cylinder can be selectively connected to the 
conventional hydraulic source or to a second acdve hydraulic source. 

In an applicator apparatus comprising a vehicle adapted for movement along the 
ground, a conventional hydraulic source supplied by a pump from a hydraulic fluid 
reservoir, an applicator boom extending laterally from the vehicle, and pivotally 
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attached to the vehicl e such that the boom can pivot up and down with respect to the 
vehicle, on extendable hydraulic shoulder cylinder opera&vdy connected between the 
vehicle end the boom and connected to the conventional hydraulic source such that 
the shoulder cylinder extends to lower the boom when a valve control directs 
hydraulic fluid through a lowering conduit into a lowering port of the shoulder 
cylinder, and retracts to raise the boom when the valve control directs hydraulic fluid 
through a raising conduit into a raising port of the shoulder cylinder, a gauge member 
k3t for attachment to the applicator apparatus comprising: 

a gauge member adapted to ride along a surface of the ground and adapted for 
attachment to an outer portion of the boom to support the boom such that the boom 
can move up and down with the gauge member as the gauge member rides along the 
ground; 

an active hydraulic circuit adapted for operative connection to the raising conduit 
wherein an active operating pressure of the hydraulic fluid in the raising conduit can 
be controlled, and wherein hydraolio fluid can pass IScom^pumpthrougifhe active 
hydraulic circuit to the raising conduit, and from the raising conduit through the 
active hydraulic circuit to the hydraulic fluid reservoir, whereby the shoulder cylinder 
extends and retracts in response to forces exerted thereon that are greater or less than 
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a force exerted by the active operating pl e asure, and wherein the active operating 
pressure is controlled to allow the hydraulic cylinder to extend and retract as required 
to allow the boom to move up and down with the gauge member as the gauge 
member rides along the ground. 



13. The kit of Claim 1 2 further comprising a mode control operative to disconnect the 
active hydraulic circuit such that the shoulder cylinder is supplied by the 
conventional hydraulic source. 

14. Hie kit of Claim 13 wherein when the valve control is activated to raise the boom, 
the active hydraulic circuit is disconnected. 

1 5. The kit of any one of Claims 12-15 wherein die applicator apparatus comprises a 
closed center hydraulic system 

1 6. The kit of any one of Claims 12-15 wherein the applicator apparatus comprises an 
open center hydraulic system. 
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